Grand Lake Stream is a 3 mile stretch of water coursing between West Grand Lake and Big Lake, in Washington County, Maine. Landlocked salmon (Sulrno sulur), 500 to 900 gin weight and 35 to 50 cm in length, migrating upstream to spawn, are taken annually by fly fishermen. For a number of years anglers had noted white nodules studded over the viscera of cleaned fish. During one recent season (May through September) ten salmon were collected for study.
Viscera were removed en bloc, fixed in 10% formalin, and transported to the laboratory for photography, dissection, and histologic sectioning. Once larval parasites were identified in the nodules, several were submitted for parasitologic identification (G. L. Hoffman, Stuttgart, AR). Sections through the viscera were processed, embedded in paraffin, cut at 6 pm, and stained with hematoxylin and eosin (HE).
All ten salmon had grayish white nodules, 3 to 6 mm in diameter, scattered within the gastric and hepatic serosa and among the pyloric ceca. Their number varied from five to 40 per fish ( Fig. 1 ). They were often accompanied by a translucent lacy fibrous peritonitis. Larvae were identified as the plerocercoids of Diphyllobothrium sebugo. Histologically all ten salmon had chronic damage produced by the plerocercoids. Cysts or granulomas containing the parasites or remnants thereof occurred in stomach (ten fish), pyloric ceca (four), pancreas (three), liver, intestine, and heart. In the stomach granulomas occurred in the muscle layers, subserosa, and serosa. They consisted of pale eosinophilic macrophages without giant cells or heterophils. Some granulomas contained eosinophilic caseous material sometimes with fatty acid silhouettes. Many granulomas occurred among the ceca (Fig. 2) . Five fish had granulomas of the liver, one of the myocardium. In each case there was moderate chronic localized peritonitis. In several fish the pancreas appeared damaged by incorporation within the peritonitis; there was evidence of pancreatitis. In two, fat cell replacement of exocrine Fig. 1 . Viscera, affected landlocked salmon; left side. Multiple white plerocercoid nodules studded over surface of distal stomach (S). Adhesions between stomach and liver beneath. pancreatic tissue was striking. Intestine was only mildly affected in six of the ten fish examined.
The plerocercoids are larval stages in the life cycle of the tapeworm, D. ~ebago,~.'.~ the adults of which occur in the hemng gull. Droppings from the gulls contain tapeworm segments harboring eggs, which hatch in 10 to 90 days. Newly hatched larvae (coracidia) are eaten by copepods (crustaceans) which serve as first intermediate hosts. Here the larvae develop to the plerocercoid stage (1 4 days), and consumption of the copepod by smelt, trout, or salmon (and other cold water fishes) frees the larvae to infect the second intermediate hosts. The plerocercoids burrow through the gastric wall and become encysted in subserosal visceral granuloma^.^ Landlocked salmon may become infected by consuming copepods or by eating smelt, their prime source of sustenance. In the latter case the salmon act as third or paratenic hosts. Dead fish, live fish, or the viscera of fish, left behind by carnivores or man are the source of infection for the hemng gulls.
The effect of plerocercoids on landlocked salmon has never been studied in an experimental setting. Fish biologists study-ing natural occurrences of this parasitism and similar ones identified with other species of Diphyllobothrium have attributed mortality in fingerlings and young adults (of several species of fish), as well as retardation of growth, to the lesions produced by the parasite.1-3.9 Epizootics of disease have occurred in trout,1.2 and D. sebago specifically has been called "one of the most serious parasites of our coldwater game fi~hes."~ Since 1975 salmon growth in West Grand Lake and Grand Lake Stream has been below nor~nal.~*~ Biologists have attributed this sub-par growth to an imbalance between numbers of salmon stocked and numbers and kinds of smelt available for feed.s.6 No consideration has been given to the role of the parasite D. sebago in this setting.
